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Introduction 

T his first edition of the GF Steel Lumber 
Hand Book is intended to give Architects 
and Engineers definite,^complete and authentic 
data pertaining to Steel Lumber and Metal 
Lath as a type of construction. 

This type of construction is coming into wide¬ 
spread use, and Steel Lumber installations may 
now be seen in practically every principal city 
of the United States and in eight foreign countries. 

The data in these pages has been very care- 
mlly compiled from a thoroughgoing experience 
in construction work covering engineering, manu¬ 
facturing, and installation. Frequent reference 
to this Hand Book will prove of great value in 
the designing and construction of all classes of 
buildings. 

Our Engineering Service Department is at the 
call of Architects, Engineers, and Contractors, 
and sketches, estimates or general information 
will be gladly furnished on request. 

The shapes shown in this book are standard, 
and can be furnished promptly in desired 
lengths. 
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Fireproof Construction 

GF Steel Lumber is designed primarily to take the place 
of wood joists and studs in floor and partition construction. 
The use of Herringbone Metal Lath which is attached to 
the steel sections by means of prongs punched from the 
flanges provides a construction which entirely eliminates 
combustible material. The r^ult is a light weight, fire¬ 
proof and indestructible building at slightly increased cost 
over that of wood. 

The value of this material in reducing the enormous 
annual fire losses and the economic n^essity of bringing 
the cost of fireproof construction within the range of the 
average individual has been evidenced by the rapid and 
substantial growth of the demand for Steel Lumber. 

In order to supply this increasing demand we have 
installed special machinery and equipment to assure 
sufficient quantity, proper quality ana good service to our 
customers. 

GF Steel Lumber—Its Strength 
and Quality 

GF Steel Lumber is made from a high quality basic 
open hearth steel, rolled from a slab to the finished product 
under strict supervision and inspection. 

These sections can be furnished in maximum lengths 
of one hundred feet if thus eliminating all splicing. 

As the strips receive even rolling and are of uniform thick¬ 
ness over the entire width, they come from the mill 
perfectly flat showing the absence of internal stresses. 

After the strip is thoroughly cooled, it is then formed 
into the section, which insures uniformity throughout, 
and which uniformity eliminates the possibility of dis¬ 
tortion due to internal stress if subjected to high temper¬ 
ature. On account of the uniformity of the thickness of 
the section and the uniformity of the steel contained 
therein, a maximum strength is obtained at comparatively 
high temperatures. Actual fire tests have proven this and 
show the superior merits of GF Steel Lumber for fireproof 
construction. 

The strength of a GF St^l Joist is ample for the purpose 
intended—^all tables in this book being computed on the 
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tois of a safety factor of 4 with a fibre stress of 16,000 
iM. per square inch. The manufacturing processes that give 
GF Steel Lumber a greater fibre strength and uniformity, 
are not adapted to the production of heavy sections such 
are found in structural steel. The function of the steel 
101 ^ is to pick up the floor loads of buildings, and when such 
loads have reached a sufficient total transfer them to the 
heavier sections comprising the skeleton frame or to 
supporting walls. 


The Ideal Material—Shop 
Fabricated 

It has always been recognized that the ideal building 
niater^l, whether for beams, girders, floors or columns, 
18 a shop fabricated material; that the custom of using 
loose bars with the attendant necessity of dependence 
upon the human element was wrong in principle and 
dangerous in action. All attempts, heretofore, to supply 
the proper construction for floors, whose members were 
properly fabricated in advance, have proved failures 
comm^cially owing to the excessive cost of fabrication, 
and the impossibility of shipping the ordinary flimsy 
fabricated units without serious damage in transit, and 
the excessive cost of erection. 

Today, with the idea and application of GF Steel Joist 
construction successfully worked out, we are able to 
furnish the ideal building material—shop fabricated—in 
practical form. 


GF Steel Joist Development 

The Wood Joist 

In Fig. 1, a wood joist, we have a section which has 
been used effectively from a standpoint of strength and 
adaptability, but not from the standpoint of an econom¬ 
ical use of material. The wood joist proves low in cost, 
only on account of its ease of production, but this condition 
18 rapidly changing, and the wood joist is becoming more 
expensive and questionable in quality. If the wood joist 
could be replaced by a plate of steel placed on edge, of 
the ^me strength but less weight, efficiency would be 
readily admitted. This is substantially what has been 
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done in producing GF Steel Joists, excepting that flanges 
have been added to produce lateral stiffness, serve as a 
means of fastening finished floor and ceiling to the joist 
section, and contribute additional strength. 

An analysis of the wood joist shows that the tension, 
compression and shearing stresses are resisted entirely 
by what might be termed a web section, or what corre¬ 
sponds to the web section of a steel joist or a rolled steel 
beam. 

The Rolled Steel Beam 

Referring to Fi|:. 2, the rolled steel beam of equal depth 
performs its function in a different way than the wood joist. 
The top flange, bottom flange and web are designed to resist 
the compression, tension and shearing stresses respectively. 

In producing the standard rolled steel section, it is 
impossible to have every portion of the steel making up 
the section receive the same amount of rolling. This u • 
because of the horizontal groove rolls employed in the 
old style shape mills. 

^ When this shape comes from the rolls, finished as to 
size, and naturally of comparatively high temperature, it 
is ve^ crooked and must be run throdgh straightening 
rolls in the cooling procep. This straightening is made 
necessary by the dSormation caused by unequal expansion 
and contraction due to the varying thickness and unequal 
density of material making up the section. The web is 
the only part of the section properly rolled in the mill, 
the flanges being produced by crowding or dragging the 
metal through the flanged grooves of the rolb. 
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Since this condition of internal stress is produced 
originally by temperature reactions through cooling, it is 
natural that a similar condition will prevail when the 
section is again subjected to a high temperature; for the 
latent str^es in the section, created in the process of 
straightening;, are released, causing deformation and dis¬ 
tortions until the stresses in the steel are either in equilib¬ 
rium or the beam fails. Invariably the primary cause of 
failure of rolled steel beams in buildings subjected to 
fire is due to internal stress caused by excessive temperature 
being applied to either the top or bottom flange, or both. 
Therefore, the necessity of totally incasing a rolled steel 
beam with metal lath and plaster or other protective 
fireproof material. 

An analysis of the rolled steel beam (Fig. 2) 
will show that the flanges contribute 44% each of the 
resisting inches or section modulus, while the web 
contributes only 12%. Since the bottom flange is the one 
most likely to be subjected to excessive temperature, and 
since this flange is required to resist tension stresses, it is 
the practice to provide approximately 2 inches of fire¬ 
proof protection. 


The GF Steel Joist 

A careful analysis of Fig. 3, illustrating a GF Steel 
Joist, shows a different condition prevailing. The web 
contributes a large percentage of the resisting inches or 
section modulus. In the case of the GF Steel Joist the 
web contributes 40%, the flanges 30% each. It is readily 
seen that the bottom flange is not of such importance as 
is the case with the rolled steel beam. The protection of 
the flange with approximately J^-inch of plaster pro¬ 
duces a result which is eq^ual to the protection of a rolled 
steel beam with 2 inches of fire-proof material. In addition 
to this the GF Steel Joist is free from internal stresses 
due to unequal rolling and thickness, and consequently 
will not twist and distort under high temperatures. By 
application of the floor and ceiling to the flanges of the 
joist the web is surrounded by a dead air space, which 
IS the best method of insulation. 

The more simple the construction, the less is the chance 
for failure. GF Steel Joist construction is the most simple 
of floor constructions. It is consequently the most reli¬ 
able. The joists provide the entire carrying capacity of 
the floor panel; dependence not being placed on a combi- 
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nation of a number of different materials to develop the 
total required strength. GF Steel Joists can be erected 
safely and quickly with very little supervision and inspec¬ 
tion, whereas with all other fireproof systems skilled 
supervision and inspection is required. The accuracy oi 
placing the steel is not simply a point of good workman¬ 
ship, but a matter of vital importance as regards the actual 
strength and carrying capacity of the structure. 

A Perfected Unit System 

A perfect floor construction must be one whose separate 
integral parts will satbfy the following conditions:— 
The integral parts must be technically correct, and the 
units made up of these parts must be rigid in construction, 
and so designed that every detail and part of the con- 
stimction will automatically and without dependence upon 
skill or care, take and hold, under all conditions, its proper 
place in the construction—it must be adaptable to its 
specific purpose in the construction—it must be a con¬ 
struction whose safety is not dependent upon the personal 
equation. Weather changes and their attendant dis¬ 
comforts should not affect the reliability of the construction. 

^ These points are all met by GF Steel Lumber construc¬ 
tion. It is a unit system in its fullest sense. Each 
and every joist is a unit of the floor and entirely supports 
the loads superimposed thereon. A GF Steel Joist floor 
is one that supports all the varied stresses with individual 
units. 

Heavy or intricate members are absent in GF Steel 
Joist floors. There are no loose parts to get lost, no work 
requiring the services of those having previous experience 
in handling this material. The joist is an entire unit in 
itself, it is solid, self contained and rigid, and is in every 
way a rugged, practical, workmanlike device to do just 
one thing and do it well with the least amount of assistance. 

Simplicity—Safety—Economy 

GF Steel Joist construction provides a first class fire¬ 
proof building with the lightest floors, and so reduces 
dead load weight on beams, columns, walls and founda¬ 
tion. 

It is sound proof; making it ideal for installation in all 
classes of buildings. 
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It provides a ^fe and dependable means of economical 
construction during winter months, as the prosecution of 
work is not handicapped by usual protective measures, 
and the danger of serious results from freezing being en¬ 
tirely eliminated. 

It gives a finish in a building not obtainable in many 
ojper types of fireproof construction. Plaster is mechanic¬ 
ally bonded to the Herringbone Metal Lath and becomes 
a permanent part of the building. 


GF Steel I Joists 

(Explanatory Note) 

GF I Joists are symmetrical in section. The flanges 
are uniform in thickness and one-half the thickness of the 
web. Heavier sections are obtained by increasing the 
thickness of material used. Weights shown are minimum 
and for standard sections. 

H^or convenience in identification and specifying, sections 
are designated by their depth and weight, i. e.; 

6''—4}^ lb. I 
4*^—IJi lb. C 

Shapes will be cut to ordered length* Maximum lengths 
controlled by shipping facilities. 

Sections are furnished only on catalog weights, and to 
an allowable variation of 2^% from published weights. 
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I0-8LBI JOIST 
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9-1 LB. I JOIST 
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SPECIAL- 4-1 ^LB. SPECIAL-4-3i LB 
PLAIN CHANNEL I JOIST 



STANDARD-4-11 LB. 
CHANNEL 
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Herringbone Metal Lath on top of GF Steel Joists 
is commonly fastened to the joists by driving a large 
headed 6d roofing nail into the web of the joists. For ceil¬ 
ings and partitions Herringbone is commonly fastened to 
the steel sections by prongs cut from the flanges of the 
joist or stud, as detailed above. 

Prongs should be spaced nine inches c-c in the flanges of 
channel sections. In I sections the prongs in the channels 
should be staggered} giving a spacing of four and three- 
quarters inches for ceiling lath. Prongs should never be 
punched from the flanges on the top side of the I joist. 
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Explanation of Tables 

GF STEEL LUMBER 

Properties of Sections.—^The properties given are calculated 
from the exact section dimensions as shown on pages 9 to 12 inclusive; 
these properties being the basis of all computations for safe loadings. 
See Page 17. 

Safe Loading Tables.—^The GF Steel Joist is a light weight member 
produced by an entirdy different method and performing a different 
function than Rolled Structural Sections. All safe loading tables 
assume the steel joists to be braced laterally; this bracing being auto¬ 
matically taken care of in either the floor or partition construcuon by 
steel bridging. Herringbone Metal Lath and concrete as called for in 
the specifications. 

Initial failure!^of steel joists under tests to destruction is always by 
compression in the top flange. This fact has been recognized in all 
computations, and it is therefore not necessary to consider the metal 
lost by punching of the prong in the lower flange. Prongs in the 
opposite flanges of the joist section are staggered so that only one 
prong appears in any one section of the joist. 

In steel studs allowanceMs'made for prongs and the tables for safe 
loadings on partitions are based on the reduced area. 

Total Uniformly Distributed Loads.—Fibre stress 16,000 lbs. 
per square inch. Heavy lines show deflection limit of 1/360 of the 
span—Page 18. 

Total! Uniformty Distributed Loads.—Fibre stress 16,000 lbs. 
per square inch. Correction made for deflection. No loads shown 
which will cause a deflection greater than 1/360 of the span—Page 19, 

Total Uniformly Distributed Loads Per Square Foot of Floor 
Area.—^These loads are corrected for deflection and none of the loads 
shown will cause a deflection greater than 1/360 of the span. To 
accommodate the 96-inch length of Herringbone Metal Lath sheets 
the three common spacings for GF Steel Joists have been accepted as 
standard—15 K*. 19*, 23These spacings allow a lap at the end 
of each sheet. 


Joists spaced on 12 inch centers.Page 20 

Joists spaced on 15 K inch centers.Page 21 

Joists spaced on 19 inch centers.Page 22 

Joists spaced on 23K inch centers.Page 23 


Safe Partition Loads.—^Where steel studs are used in partition 
construction with Herringbone Metal Lath and plaster on both sides 
the carrying capacity of the studs is based on the long radius of gyra¬ 
tion—Page 28. 

Safe Strut Loads.—^Where GF Steel Lumber Sections are used as 
struts without Herringbone Metal Lath and plaster, safe loads are 
based on short radius of gyration—Page 28. 

Graph Showing Pounds of GF Steel Joists Per Square Foot of 
Floor Area.—These graphs are a quick and accurate method of 
estimating the tonnage of, GF Steel Joists involved in any floor panel. 
The curves show the carrying capacity of GF Steel Joists on given 
joist spacing for various tobd loadings and spans. 
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Joists spaced on 12 inch centers.Page 24 

Joists spaced on 15 K inch centers.Page 25 

Joists spaced on 19 j inch centers.Page 26 

Joists spaced on inch centers.Page 27 


STANDARD ROLLED STEEL SHAPES 

Safe Loadinjl Tables I Beams. 

4 inch to 9 inch inclusive.Page 52 

10 inch to 15 inch inclusive. .Page 53 

18 inch to 24 inch inclusive.Page 54 

Safe Loadin]! Tables Channels. 

4 inch to 7 inch inclusive.Page 55 

8 inch to 12 inch inclusive.Page 56 

Klvet Sizes for Roll^ S^tions.—Gives the standard size of 
rivets to use for various Rolled Sections—Page 67. 

Coeffi^ents for Deflection which can be used for various shapes 
as indicated.—Coeffiaents shown are for a fibre stress of 16.000 lbs. 
per square mch. For other fibre stress a corresponding coefficient 
may be obtamed by proportion—Page 58. 

Safe Unit Fibre Stresses.—For beams of depths shown on aoan« 
iS' produces a deflection exceeding^e 

limit of 1/360 of the span. The fibre stress shown for beam size nn/i 
Page 59^ Produce a deflection greater than 1/360 of the span— 


STRUCTURAL TIMBER 


X vautc la udscu ua wooQ oeams one 
inch thick using a fibre stress of 1000 lbs. per square inch. The strength 
of a wood beam of given depth and for a given span is obtained by 
multiplying the load shown in the table for beam of that depth bv the 
width of beam in inches—Page 64. ^ 

Allowable Working Stresses.—Showing allowable stresses for 
different kinds of wood. For fibre stress different than 1000 lbs. per 
square inch safe loads for beams are determined by proportion from 
table of safe loads on page 64.—Page 63. 

Maximum Spans for Structural Timber.—In order to sUv 
within the deflection limit of 1/360 of the span wood beams should 
not exceed the spans shown. Figures for span lengths are in lineal 
feet—Page 63. 


Comparison Wood Beams With GP Steel Joists.—Shows the 
comparative carrying value of wood beams and steel joists—Pagel65. 

Board Measure.—Gives the board measure for different sizes of 
wood beams—Page 66. 


) 


MISCELLANEOUS 


Weight Per Square Foot of Steel. 

Gauges 1 to 24 inclusive.Page 57 

Gauge Equivalents.PageI57 

Floor Loads.—Showing floor loads for various 
classes of buildings in principal cities.Page 69 
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= Moment of^Inertia. 
=Section Modulus. 

— Radius of Gyration. 
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GF STEEL I JOISTS 

Total Safe Load in Pounds per Joist, Uniformly Dis¬ 
tributed for GF Steel Floor Joists. 

Safe Loads Below Are Figured for Fibre Stress of 16000 
Lbs. per Sq. Inch, and Include Weight of Joists. 



Note —^For loads below horizontal lines, deflection will 
be greater than the allowable limit for plastered ceilings 
(1/360 of the span). 

The above safe loads assume that the joists are bridged 
laterally as in the standard floor construction. 
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GF STEEL I JOISTS 

Total Safe Load in Pounds per Joist, Uniformly 
Distributed. 

Fibre Stress Not Exceeding 16000 Lbs. per Square Inch. 
No Deflections Greater Than 1/360 of the Span 
Produced by the Given Safe Loads. 


Size 



G" 

7" 

8" 

9" 

ir 

Size 

Weight 

3.50 

4.00 

4.50 

5.25 

G.OO 

7.00 

8.00 

Weight 


6 

2222 

3022 

3912 





6 


7 

1905 

2590 

3353 





7 


8 

1667 

2266 

2933 

4000 




8 


9 

1333 

2015 

2608 

3555 

4620 

5820 

.... 

9 


10 

1075 

1813 

2347 

3200 

4150 

5240 

6350 

10 

4J 

11 

887 

1505 

2134 

2909 

3770 

4760 

5780 

11 

o 

12 

743 

1266 

1956 

2667 

3455 

4370 

5300 

12 

.d 

13 

.. . . 

1080 

1689 

2461 

3190 

4030 

4880 

13 

d 

14 


931 

1445 

2285 

2962 

3745 

4530 

14 

d 

a 

■xn 

u 

15 



1261 

2000 

2767 

3492 

4230 

15 

s 

16 



1110 

1762 

2595 

3275 

3970 

16 

o 

17 




1564 

2325 

3081 

3740 

17 


18 




1389 

2062 

2911 

3530 

1 18 


19 





1860 

>2641 

3340 

1 19 


20 





1665 

i 238C 

13170 

1 20 


21 






215^ 

;288C 

) 21 


22 



. 



1970 

)264C 

) 22 


The above safe loads assume that the joists are bridged 
laterally as in the standard floor construction. 
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GF STEEL I JOISTS 

Total Safe Loads in Pounds per Square Foot of Floor Area. 
Fibre Stress Not Exceeding 16000 Lbs. per Square Inch. 
No Deflections Greater Than 1/360 of the Span 
Produced by the Given Safe Loads. 

Joists Spaced 12 ' on Centers. 


Size 

V 

5" 

6" 

7" 

8* 

0'^ 

10" 

Size 

Weight 

3 50 

4 00 

4 50 

5 25 

G 00 

7.00 

8 00 

Weig 

ht 


6 

370 

505 

653 





6 



7 

272 

370 

478 





7 



8 

208 

284 

367 

500 




8 



9 

148 

.224 

290 

396 

513 

650 

785 

9 



10 

108 

184 

235 

320 

415 

524 

635 

10 


CJ 

<D 

11 

81 

137 

194 

264 

343 

433 

525 

11 

CL) 


12 

62 

10^ 

163 

222 

288 

364 

442 

12 


.£ 

13 


83 

130 

190 

246 

310 

376 

13 

.s 

c 

cS 

o. 

in 

u 

rt 

o 

r ) 

14 


62 

103 

163 

218 

268 

324 

14 

c 

c3 

15 

16 



84 

69 

133 

110 

92 

77 

184 

164 

137 

115 

98 

83 

233 

204 

181 

162 

139 

119 

102 

90 

282 

248 

220 

196 

176 

159 

137 

120 

15 

16 

17 

18 

19 

20 

21 

22 

a 

in 

u 

a 

jj 

w 

17 



U 


18 






19 






20 







21 







22 








The above safe loads assume that the joists are bridged 
laterally as in the standard floor construction. 
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GF STEEL I JOISTS 

Total Safe Loads in Pounds per Square Foot of Floor Area. 
Fibre Stress Not Exceeding 16000 Lbs. per Square Inch. 
No Deflections Greater Than 1/360 of the Span 
Produced by the Given Safe Loads. 

Joists Spaced 155^*" on Centers. 


Size 

4* 

S'' 

6^ 

7 /, 

8 " 

9" 

10^ 

Size 


Weight 

3.50 

4 00 

4.50 

5.25 

6 00 

7.00 

8.00 

Weight 


6 

282 

382 

496 





6 



7 

207 

282 

365 





7 



3 

158 

216 

279 

381 




8 



9 

113 

170 

221 

300 




9 



10 

82 

138 

179 

244 

316 

399 

483 

10 


•M 

11 

62 

104 

148 

201 

261 

330 

400 

11 

•M 

s 

Ui 

U. 

d 

12 

47 

80 

124 

169 

219 

277 

336 

12 

,S 

d 

13 


63 

99 

144 

187 

236 

286 

13 

a 

d 

C3 

a 

14 

• • • • 

50 

78 

124 

166 

204 

247 

14 

a 

CO 

(/} 

15 



64 

101 

140 

177 

215 

15 


s 









S 

0 

u 

16 



53 

84 

125 

155 

189 

16 



17 




70 

105 

137 

168 

17 



18 




58 

88 

123 

149 

18 



19 





75 

106 

134 

19 



20 





63 

91 

121 

20 









5 




21 






76 

IO 2 

21 



22 






68 

95 

22 



The above safe loads assume that the joists are bridged 
laterally as in the standard floor construction. 


21 









































GF STEEL LUMBER SECTIONS 


GF STEEL I JOISTS 

Total Safe Loads in Pounds per Square Foot of Floor Area. 
Fibre Stress Not Exceeding 16000 Lbs. per Square Inch. 
No Deflections Greater Than 1/360 of the Span 
Produced by the Given Safe Loads. 

Joists Spaced 19 ’' on Centers. 


Size 

r 

S'' 

6* 

7* 

8^ 

9" 

10" 

Size 

Weight 

3.50 

4.00 

4.50 

5.25 

6.00 

7.00 

8.00 

Weight 


6 

234 

318 

412 





6 



7 

172 

234 

302 





7 



8 

131 

179 

236 

316 




8 



9 

94 

141 

183 

250 




9 



10 

68 

114 

148 

202 

262 

351 

400 

10 


•M 

a> 

11 

51 

87 

123 

167 

216 

273 

332 

11 


tS 

12 


67 

103 

140 

182 

230 

278 

12 

tz. 

.S 

13 


52 

82 

119 

155 

196 

237 

13 

.2 

c 

cA 

14 



65 

103 

138 

169 

205 

14 

c 

a 

C/i 

15 



53 

84 

116 

147 

178 

15 

a 

u 

s 




CO 


16 




70 

104 

129 

157 



CJ 

17 

.... 



58 

87 

114 

139 

XU 

17 

u 


18 




49 

73 

102 

124 




19 




61 

88 

111 

lO 

10 



20 





52 

75 

101 

70 



21 





65 

87 

^\j 

21 



22 






57 

76 

22 



• The above safe loads assume that the joists are bridged 
laterally as in the standard floor construction. 
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GF STEEL I JOISTS 


Total Safe Loads in Pounds per Square Foot of Floor Area. 
Fibre Stress Not Exceeding 16000 Lbs. i>er Square Inch. 
No Deflections Greater Than 1/360 of the Span Produced 
by the Given Safe Loads. 

Joists Spaced 233^*" on Centers. 


V 

5 ^ 

6" 

7" 

8* 

9'' 

10"' 

3.50 

4.00 

4.50 

5.25 

6.00 

7.00 

8.00 

189 

257 

332 





139 

189 

244 





106 

145 

187 

255 




76 

114 

148 

201 

262 

332 


55 

93 

120 

163 

212 

268 

324 

41 

70 

99 

135 

175 

221 

268 

.... 

54 

83 

113 

147 

186 

225 

.... 

42 

66 

97 

125 

158 

192 



52 

83 

111 

137 

165 



43 

68 

94 

119 

144 




56 

84 

104 

127 




47 

70 

93 

112 





59 

83 

100 





50 

71 

’ 90 





42 

61 

81 






52 

70 






46 

61 









Size 


Size 


Weight 


Weight 


.S 

c 

o. 


6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 


6 

■7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 


o 

o 


c 

I 

c/} 


U 


The above safe loads assume that the joists are bridged 
laterally as in the standard floor construction. 
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•B9JV JOOU P **>5 8:isiof |aa;s jo spanoj 
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SPAN IN FEET 






















































GF STEEL LUMBER SECTIONS 


GF STEEL PARTITION STUDS 

Total Safe Load in Pounds for Each Stud. Using Column 
Formula for Fibre Stress. 

(y-19000 with Max. of 13000 ft) perSq.Ft. 


R, About Axis A-A is for Studs 
Plastered both sides. 

R, About Axis B-B is for Un¬ 
plastered Studs. 


i 


Axis A-A Plastered Both Sides 
Allowance Made for Prongs 


SIZE 

4-’ C 

4* I 

4* C 

4* I 

SIZE 

Weight 

1.75 

S.50 

1.75 

S.50 

Weight 4 


2 



6500 

13000 

0 



3 



6500 

13000 




4 



6000 

12000 

o 

4 



5 



5250 

10500 

‘x 

c; 



6 

6500 

13000 

4500 

9000 

o 

6 


1 

7 

6500 

13000 

3500 

7000 

7 

•ut 

8 

0 

8 

6500 

13000 

3125 

6250 

8 


** 

9 

5750 

11500 

2650 

5300 

9 

.s 

•c 

10 

5500 

11000 

2250 

4500 

10 

•f 

X 

11 

5250 

10500 

1750 

3500 

11 

X 

u 

8 

12 

4750 

9500 

1500 

3000 

12 


U 

13 

4500 

9000 



13 

-S 

14 

4000 

8000 



14 

u 


15 

3750 

7500 



15 



16 

3380 

6760 



16 



17 

3250 

6500 



17 



18 

3000 

6000 



18 



Axis B-B Unsupported Studs 
Allowance Made for Prongs 


Safe load values above horizontal lines are for ratios 
of l/r not over 120. 

No loads given for ratios of l/r greater than 200. 
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mevTT^rs, 

CotTnecfiorTs nxfy be moefe 
as snown. 
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GF STEEL LUMBER SECTIONS 



Framing For Floor Openings 

For small openings, such as ventilation pipes, the spacing 
of GF Steel Joists can generally be increased enough to 
take care of the opening. Where the opening is too large 
to handle in this manner, a header must be placed sup¬ 
porting the end of one joist. The connection between steel 
joists is as per detail shown. To make this connection the 
end of the inserted joist is decreased a little in depth by 
several blows with a heavy hammer. The lips on the 
flanges of the header joist are hammered out flat (the lip 
may be cut as shown) the flanges spread with a hammer, 
and the connection completed by bolting or riveting 
through the flanges. In case of large openings, such as 
around stair wells, the main supporting member is a rolled 
steel beam or channel of same depth as steel joists, and 
connections are made as shown on page 29. 
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PARTITION STUDS 
Door and Window Framing 

The details for framing steel studs around door and 
window openings are very simple, being practically the 
same as those used for wood construction. The sill and 
cap plates at the top and bottom of the partition studs 
are special channel sections formed a little oversize so 
that the ends of steel studs will fit in between the flanges. 
This connection is made secure by riveting or bolting 
thru the flanges of the cap or sill plate and the flanges of 
the studs. 

The lintels over door openings or at top and bottom 
of window openings are thfe same special sections as are 
used top and bottom of partitions. They are connected 
to the studs at sides of openings by angles as shown in 
details. Short studs above or below openings connected 
in same manner as ordinary studs. 

For wide openings where load applied is enough to 
cause more than allowable deflection over openings, tension 
members of No. 8 wire, doubled, are placed from the 
center of special channel immediately above the opening 
to the upper end of studs at side of opening. These double 
wires being twisted taunt provide the necessary bracing 
to take care of excess loading. 

^ The details for door jambs and window boxes are 
similar to those for wood construction. The customary 
size^ for steel studs used in all bearing partition construction 
IS either the 4*" channel or the V I. 
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Beam Clip 


Where GF Steel Joists rest directly on top of rolled steel 
beams it is advisable that the joists be held in place by a 
clip as detailed above. Beani clips are furnished m sizes | 
to fit various rolled beams, with prongs bent out at right i 
angles and edges for bending under beam flange turned \ 
down at right angles. ^ 

Connection Angles 

Connection angles for door framing, etc.^ all sizes^ with 
standard four hold punching in each leg. 

Bearing Plates 

Bearing Plates in various sizes and weights. 


Fireproofing Rolled Beams 

When rolled beams are used for supporting GF Steel 
Joist floor construction it is common practice to nreprool 
such roUed beams by applying cement plaster (or other 
equally as good plaster) to Herringbone Metal Lath. 

Key Metal Lath should always be furred away from the 
rolled beam so as to secure an air space between the 
plaster and the beam. To securely hold the 
proper position on the sides and underneath 
GF Cold Rolled Channels are bent to shape and attached 
at regular intervals. 
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(Patented) 


HERRINGBONE RIGID METAL LATH 

Herringbone is a distinctive metal lath because of its 
design, with longitudinal ribs, set at an angle of 45 degrees 
and flattened cross strands. The advantages of this lath 
are rigidity, wider stud or joist spacing, more economical 
plastering and a wall or ceiling of even thickness and 
uniform strength. 

Rigidity is a big feature in a metal lath and coupled with 
the Herringbone pattern of expanded metal, it makes this 
lath easy to handle and apply, requiring no stretching; it 
prevents buckling between supports, saving mortar and the 
workman's time in plastering; it allows wider spacing of 
supports by about 25%, or the use of a lighter gauge 
Herringbone Lath on the same support-spacing. The inter¬ 
locking edges of Herringbone Lath eliminate all side¬ 
lapping. 


Style AAA Herringbone 

Size of Sheets—18 x 96 inches; 1}^ square yards. 

Size of Mesh—^ x IX inches. 

Packed 15 sheets—20 square yards to the bundle. 

Weight Per Square Yard 

U. S. Standard Gauges Painted Galvanized 

No- 27 2.53 lbs. 3.17 lbs. 

No. 26 2.81 lbs. Not made 

No. 24 3.79 lbs. 4.39 lbs. 

- _ , , - (Sp^y by both gauge and weight) 

• L ® also from Armco” (American Ingot) Iron in gauges and 
weights shown above. 


Style BB Herringbone 

Size of Sheets—20X x 96 inches; IX square yards. 

Size of Mesh—x IX inches. 

Packed 15 Sheets—22X square yards to the bundle. 

, Weight Per Square Yard 
U. S. Standard Gauges Painted Galvanized 

No. 27 2.25 lbs. 2.82 lbs. 

No. 26 2.50 lbs. Not made 

No. 24 3.37 lbs. 3.91 lbs. 

. .. (Specify by both gauge and weight) 

^80 furmshed m rust resisting “Armco” (Ameri* 


painted. 


rust resisting “Armco” (American Ingot) Iron, 
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Style A Herringbone 


Size of Sheets—13K x 96 inches; 1 square yard. 

Size of Mesh—A x 1 inch. 

Packed 20 sheets—20 square yards to the bundle. 

Weii^ht Per Square Yard 

Painted Galvanized 

3.00 lbs. 3. 75 lbs. 

Can be furnished in “Armco” (American Ingot) Iron. Weight, 
3.33 lbs. per square yard. 


GF Key Expanded Metal Lath 



GF Key Expanded Metal Lath is used for all classes of work— 
walls, partitions, ceilings and cement siding. It is especially suited, 
however, for lathing domes, wrapping beams, and columns, and for 
ornamental plastering, as the mesh is uniformly pliable and readily 
lends itself to odd formations. 

GF Gold Rolled Channels 



Formed Steel Channels with square comers. Light, strong, rigid, 
straight and true. Easy to handle. 

Made from 16 gage steel in 1', and 2" widths. Carried in 
stock for quick delivery in lengths of 12, 14, 16, 18 and 20 feet. The 
W and 2* widths also furnished perforated to facilitate erection of 
lath with tie wire. 

Samples of Herringbone or Key Lath or Cold Rolled Channels may 
be obtained on request. 
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■% 




Showing screeds in place for wood floor finish and method of 
connecting partition frame to floor. 
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Flcx)rs may be finished in cement or wood. Joists sup¬ 
ported on shelf angles riveted to rolled I beams. 
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Gross Section of GF Steel Joist Floor Panel 



Standard Spacing 
^ ri2^-15K'-19*'-23>^ 

GF Steel Joist floor construction is readily adaptSf^ 
different types or designs in buildings. The cross sections 
and perspectives^ in the adjoining pages show the more 
common floor flnishes and the usual methods for support¬ 
ing the joists. 
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%6FC0LD ROLLED 
CHAMMEL 



TTl^yVTZ^TJTTVTTTJ 

V• -A*"* • • v.^.v A 



GF STCCL* I-J0I3T herringbone 
METAL LATH 


GF steel joists supported 
by rolled I beams, may be 
butted end to end or lap¬ 
ped, giving bearing full 
width of I beam. 
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GF Steel Joists lapped securing a full bearing the full 
width of the I beam. 



STCtk 
•I-JO»T 


GFJSteel Joists butted end to end giving a true alignment. 
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GF Steel Joists supported on masonry walls. The shape 
of the joists eliminates the necessity of joist anchors. 



Tile supporting GF Steel Joists and fireproofing 

•tructural steel* 
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SyrocA/ze/ Batsm Sihe/ Joists 

w/fh Hi* fi/epfoo/iof <SffVcA/fat Be^rr? 



Structu/af Bear?? /jo//lcyt^ /oort/tur, 
aoct supporting Ste^/ Jbists 


The preceding pages 
show various methods of 
supporting GF Steel Floor 
Joists. A common con¬ 
struction is to erect the 
outside walls of brick or 
bearing tile and use struc¬ 
tural rolled steel columns 
and beams to support the 
interior end of the ‘ GF 
Steel Joists. 

GF Steel Joist floor con¬ 
struction is adaptable to 
any combination of sup¬ 
porting material. Ma¬ 
sonry bearing walls, steel 
stud bearing partitions, 
rolled steel columns and 
beams or reinforced con¬ 
crete columns and beams. 
On account of simplicity 
of erection, strength, op¬ 
portunity for positive fire¬ 
proofing, and real econ¬ 
omy effeted, the custom¬ 
ary combination is GF 
Steel Joist floors supported 
by rolled steel columns 
and beams with frequent 
use of masonry in outside 
bearing walls. 





. if^m'nqbone 
J tfetat Lath * 

nil 4 

1 / Ja^st ^ 






file supporting OF St^/ ^Ja/sts 
oyrxf Stnuctufat Ste^/ 

N 


Note the various meth¬ 
ods of supporting or carry¬ 
ing GF Steel Joists on 
rolled beams and manner 
of fireproofing the rolled 
beams with GF Key Lath. 
Hollow bearing tile used 
for fireproofing the rolled 
beams, and at the same 
time providing a simport- 
in^ shelf for the GF Steel 
Joists, has proven a neat 
and efficient detail. 
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Suspended Ceilings 

^ Where floor panel spans run much over twenty feet it is common 
pnictice to divide the panel with a rolled steel beam, thtus reducing the 
panel, span and effecting considerable economy. If beams extending 
bdow tne ceiling are objectionable, a flat ceiling is easily obtained by 
tnipending the ceiling lath to the required leveL Under roof pands 
where GF Steel Joists are sloped to give drainage suspended ceUlng 
construction is the usual practice. 

GF Cold Rolled Channds and Herringbone Rigid Metal Lath art used 
ns shown in the details. 
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Comparison of weight per square foot various fireproof 
floor constructions worked out for same loading and span. 


1 (y^OOO MAJLIIKJ /-WOOD fLOOR 

1 'F 


.1 

or 

1 1 \ J 

1 •^ijKRRmeBcmcTa cortcutj*^ H •'S. PER A 

« 1 40LBS 

» ItbuiOMHC ^LA5T*i 


STEEL JOIST COnSTRUCTIOfi 


\t 



1 1 



U 


t--r-.-.A~..-;"r,-l-..7.,T..-=.- 


FLAT TILE ARCH 


70 LBS 



74LDS. 


COMCRETE SLAB-PLATE REIMFORCEMENT 



86 LBS 


REIMFORCED COMCRETE SLAB 

45 




























































GF STEEL LUMBER SECTIONS 


STANDARD SPECIFICATIONS FOR GF STEEL 
JOIST FLOOR CONSTRUCTION 
Description 

GF Steel Joist Floor construction to consist of GF Steel 
Joists of proper size and spacing for the given load and 
span. Joists are placed parallel to each other on supporting 
beams, partitions or wails, secured as shown by detailed 
drawings and bridged at approximately the one-third span 
points or about 6' 0*' c-c with metal cross bridging. 

Over the joists a layer of Herringbone or GF Key Metal 
Lath is placed as a centering and reinforcing for a thin 
concrete slab. Under the joists Herringbone Metal Lath 
reinforces and supports the plaster ceiling. 

Steel Joists 

The GF Steel Joists to be made up of two symmetrical 
channel sections placed back to back and securely spot 
welded together. The steel shall conform to the following 
requirements as to chemical composition. 

P^l/^or^Vl^.Mle/Acid-not over 0.06 per cent. 

Phosphorus|g^j^. ^ 

Sulphur_ “ “ 0.05 ** “ 

The thickness of steel to be not less than .072-inch 
(No. 16 Gauge Birmingham). Flanges not to extend 
more than 2}4 inches from the web of the joist. All 
steel entering into the manufacture of these sections must 
show an ultimate tensile strength of not less than 64,000 
lbs. per sq. in. of section, and elongation percentage equal 
to 1,400,000 divided by the ultimate strength, and an 
elastic limit of not less than one-half the ultimate strength. 

Full facilities must be provided for the inspector to 
make, or have made, such physical or chemical tests as in 
his judgment are necessary to determine the quality of 
material. 

All GF Steel Joists to be given one coat of paraffin oil at 
the mill. After fabrication the sections to be dipped in 
a paint equal to a mixture of 2 pounds of graphite to one 
gallon of linseed oil at the fabncating plant before ship¬ 
ment to destination. 

Bridging 

Bridging shall be at least 1 inch wide and cut from not 
less than No. 20 gauge steel. Rows of cross bridging to be 
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placed at approximately the one-third points of the span. 
Bridging to be secured to the joists by 6d nails driven into 
the web of the joists. Bridging to be placed in a work¬ 
manlike manner. 

Metal Lath 

Herringbone or GF Key Metal Lath on top of the joists 
to be of sufficient weignt to act as centering without 
sagging more than 1-12 of the distance c-c of joists when 
a 2' layer of fresh concrete is applied. Herringbone Metal 
Lath under the joists to be of sufficient weight to support 
to 1' of plaster ceiling and retain its true position when 
the ground coat is applied. All metal lath to be given a 
dip coat of good paint by the manufacturer. 

Metal Lath sheets to be lapped at ends and sides. All 
laps at ends of sheets to come on top of or directly under 
GF Steel Joists. 

Herringbone Lath on top of GF Steel Joists to be securely 
fastened to the joists by driving a large head 6d roofing 
nail into the web. Herringbone ceiling lath under the 
joists to be secured by prongs punched from the lower 
flange of the joists or wired to the joists in a workmanlike 
manner. 

Prongs 

Prongs for attaching Herringbone Lath to GF Steel 
Joists and Studs may be punched in both flanges of all 
partition stud sections. Prongs in the same flange of I’s to 
be staggered on the opposite sides of the web. No prongs to 
be punched from the top flange of floor joists. Prongs 
punched from the lower flange of the floor joists for 
attaching ceiling lath are not to exceed c-c in channel 
section, and are to be staggered in the oj^osite half of the 
I Joists. Prongs to be not less than 34*^wide, nor more 
than wide at their base, and not less than 54*^ long. 

Floor Filling 

The top lath is covered with floor filling as specified and 
shown on drawings and floor finish then applied. 

Nailing Strips 

Where wood floor finish is specified a x 1 ^" screed 
or nailing strip is to be placed directly on top of the 
Herringbone Lath, parallel with and centering over the 
joists. This screed to be securely nailed to the web of the 
joists at frequent intervals with 12d nails. The floor 
filling between screeds leveled off and lightly tamped 
slightly below their surface. Wood floor finish to be nailed 
directly to the screeds. 
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Supporting Partitions 

Where GF Steel Studs are used in supporting partitions 
same are to consist of channel or stud sections of 
sufficient strength to carry, with a safety factor of 4, the 
load of the floor to be supported. 

The clause applying to steel in GF Steel Floor Joists 
shall cover in every respect the steel in the GF Steel 
Partition Studs. Herringbone Metal Lath to be secured to 
the studs either by large head rooflng nails driven into the 
web of the “I” stud or by prongs punched from the flanges 
of either an “F' or channd stud. 

Spacing 

In no case shall GF Steel Joists in floor construction, or 
any studs in bearing partition construction, be spaced more 
than 23c-c. In roof construction where Hei ringbone 
Metal Lath and a concrete slab is used above the steel 
joists, the joists shall not be spaced more than 30' c-c. 
Where GF St^l Joists and Self-Sentering are us^, the 
spacing of the joists may be increased to meet the require¬ 
ments, provide the joists are tied together at intervals not 
exceeding 6' 0' on center by a half inch round steel tie 
rod securely fastened through the joists at each end of the 
rods. The punching or holes for rod connections to be 
along the neutral axis of the joists. 

Daaigning Data 

^ In selecting GF Steel Joist sections for simple beam con¬ 
ditions take the clear span and assume a moment co¬ 
efficient of one-eighth. For spans where the joists run 
continuously over a supporting beam at one end use a 
moment coefficient of one-ninth. For spans where the 
Jobts run continuously over supporting beams at each 
end use a moment coefficient of one-tenth. 

Where GF Steel Joists are supported by masonry walb 
the jobt is to have end bearing measured along the web 
of the joists equal at least to one-half the depth of the 
jobts, and in no case less than 4'. Where GF Steel Jobts 
arc supported by rolled structural sections the bearing for 
1 ^ sizes of joists to be at least 3'. 

i^GF Steel Jobts supported by structural steel beams may 
be placed on top of the structural beam, on shelf angles 
riveted to the web of the structural beam, or by hangers. 
Where hangers are used they are to be reinforced, at the 
point where the steel jobt is supported, by an angle, giving 
at least^a 3'^bearing. This angle to be continuous for the 
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full bearing width of the hanger. Special fastening clips 
to be used where GF Steel Joists are supported on top of 
structural beam. 

All direct connections between Rolled Steel Sections, or 
between GF Steel Lumber Sections and Rolled Steel 
Sections, to be made by using 5-16' stove bolts or 5-16' 
soft cold headed rivets. The above to appjly excepting 
where special conditions call for larger connecting members, 
and in such case rivets are to be used. In every instance 
standard practice as applying to shear on rivets to govern 
each connection. 

Plaster Used with Steel Lumber 

All plaster used on ceilings and walls in connection with 
steel lumber sections shall be an accepted prepared 
plaster, prepared and mixed according to the manufac¬ 
turer's instructions, or other plaster, but shall in any case 
have fire retarding qualities equal to cement plaster of the 
following proportions and mix: 

Cement Plaster: The first (scratch) coat shall be one 
part Portland cement, one-tenth part hydrated lime and 
two and one-half parts of cl^n sharp sand. All parts by 
volume, a sack of cement being counted as one cubic foot. 
The cement and hydrated lime shall be mixed together 
until the mixture is of uniform color, and the two and one- 
half parts of sand mixed with one part of this mixture. 
Add one pound of long cattle hair per bag of cement used. 
Apply with considerable pressure, obtaining a good key 
and completely covering tne metal lath, and then roughen 
the surface by scratching diagonally in both directions. 

The second (brown) coat to be one part cement, on^ 
tenth part hydrated lime, and three parts sand, with hair 
omitted, ana should be applied to the first coat after the 
latter has hardened. 

Immediately before the application of the second coat, 
or any subsequent coat, the preceding coat to be well 
drenched with water applied with a bimsh or thru a hose 
provided with a sprinkler nozzle. Bring s^ond coat to 
a true and even surface within one-eighth inch to three- 
sixteenths inch of the face of the grounds. After this 
coat has been darbied and straightened in all directions 
lightly scratch same with a scratcher. 

The finish coat to be one part Portland cement and 
three parts clean sharp sand. After the second coat has 
set firm and hard, ^ply a finish coat of the above mixture 
with a trowel and float it with a cork or carpet float to a 
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true and even granular surface, using plenty of water in 
floating to secure an even surface. 

Suspended Ceilings 

Suspended ceilings are to be constructed of GF Cold 
Rolled Channels spaced 24' c-c and secured to 1}^' GF 
Cold Rolled Channels spaced 4' 0' c-c, which in turn are to 
be suspended from the roof construction by No. 6 iron 
rods securely fastened thereto and spaced not more than 
4' 0' c-c along the heavy channels. Apply Herringbone 
Metal Lath to the channels in an approved manner. 


WEIGHT OF GF STEEL LUMBER FLOORS 

Weight per 
Sq. Foot 


Wood Flooring. 3 lbs. 

1% inches concrete. 21 lbs. 

GF Steel Joists (average). 3 lbs. 

Plaster ceiling. 7 lbs. 


Total.. 34 lbs. 

The above total weight per square foot of GF Steel Joist 
floor construction is based on a wood floor finish. For 
other types of finish make proper correction. 

The total dead weight will not exceed 40 lbs. per square 
foot for any standard design of GF Steel Joist construction. 


HARDENED CEMENT FLOORS 

Hardening the surface, to protect it against dusting 
and wear, should be a regular operation in the construction 
of every cement or concrete floor. GF Crystalrox Liquid 
Floor Hardener increases the density and hardness of a 
cement or concrete floor 40 to 50%. It combines with 
the cement, making a hard, wear-resisting surface, proof 
against weak acids, alkalis, oils, etc. 
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STAIRWAY CONSTRUCTION 

In framing around stairways structural steely beams 
are to be placed at the foot and head of all stair runs. 
These beams to support the loads of stairways and stair 
landings. The stairways may then be built up as follows; 

Ornamental Iron 

After the exact dimensions of stairways and landings 
have been determined, ornamental iron construction is 
easily and rapidly installed. It is necessary for this type 
of stairs that all dimensions of construction around stair¬ 
way as given to the manufacturing company be exactly 
complied with in surrounding construction. 

Concrete Construction 

In building the stairways of reinforced concrete the main 
reinforcing bars are placed lengthwise with the stair run 
and hook^ over the supporting beams. Place extra shear 
steel at top and bottom of run, this to be given particular 
attention if supporting beams are set back in the landing 
and some distance from top or bottom of stair run. One 
or two bars of sufficient size to be placed in each step, 
parallel with the step and at right angles to the stair run. 
Landings may be of steel joist construction or of reinforced 
concrete built continuous with the stairs. 

Wood Stringer Construction 

Where this fire retarding design is permitted, heavy, 
well seasoned, wood stringers can be placed with ends 
framing into supporting beams top and bottom of stair 
run. Twenty-four gauge Herringbone Metal Lath to be 
nailed directly to and underneath these stringers, and 
plastered to a thickness of at least one inch with cement 

B laster as specified or other equally fire retarding plaster. 

‘wenty-four gauge Herring-bone Metal Lath may be placed 
directly on top of the stringers and concrete steps built 
up above. Each step to be further reinforced with rein¬ 
forcing bars running across the wood stringers and parallel 
with the steps. Wood stair blocks may be nailed to the 
stringers and covered with Herringbone Metal Lath or 
Self-Sentering and at least two inches of concrete, finished 
as desired. This type of construction is simple in design and 
easily erected. It is permanent and highly fire retarding. 

The most commonly used stair and landing construction 
is the reinforced concrete design. This on account of its 
adaptability to the supporting frame work, low cost and 
fire proofness. 
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GF STEEL LUMBER SECTIONS 


STANDARD ROLLED I BEAMS 

Safe Loads in Pounds Uniformly Distributed. 

Safe Loads Below are Figured for Fibre Stress of 16000 Lbs. 
per Square Inch andjinclude Weight of Beam. 


Size 


5 ’^ 

0" 

7* 

8'' 

9^ 

Size 

Weight 

7.5 

9.75 

12.25 

15 

18 

21 

Weight 


6 

5300 

8600 

12910 

18400 

25280 


6 



7 

4540 

7370 

11070 

15770 

21670 


7 



8 

3980 

6450 

9680 

13800 

18960 

25160 

8 



9 

3530 

5730 

8610 

12270 

16850 

22370 

9 



10 

3180 

5160 

7750 

11040 

15170 

20130 

10 


o 

o 

11 

2890 

4690 

7040 

10040 

13790 

18300 

11 

•u> 

8 

ll4 

12 

2650 

4300 

6460 

9200 

12640 

16770 

12 

Uf 

a 

13 


3970 

5960 

8490 

11670 

15480 

13 

c 

a 

CL 

tf) 

14 


3680 

5530 

7890 

10830 

14380 

14 

a 

CTJ 

Ut 

rt 

u 

rt 

15 


3440 

5160 

7360 

10110 

13420 

15 

u 

16 



4840 

6900 

9480 

12580 

16 

0 






17 



4560 

4300 

6490 

6130 

8920 

8430 

11840 

11180 

17 

18 



18 










19 



4080 

3870 

5810 

5520 

5260 

7980 

7580 

7220 

10590 

10064 

9590 

19 

20 

21 

22 



20 





21 





22 




5020 

6890 

9150 








For safe loads below the heavy lines, the deflections 
will be greater than the allowable limit for plastered ceilings 
1/360 span. 
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THE GENERAL FIREPROOFING CO, 


STANDARD ROLLED I BEAMS 

Safe Loads in Pounds Uniformly Distributed 

Safe Loads Below are Figured for Fibre Stress of 16000 Lbi. 
per Square inch and Include Weight of Beam. 


Size 

KT' 

lo-" 

12'^ 

12^^ 

15^^ 

15 '* 

Size 

Weight 

25 

so 

31.5 

35 

42 

45 

Weight 


16 

16280 

17890 

23980 

25360 

39270 

40520 

16 



17 

15320 

16840 

22570 

23870 

36960 

38140 

17 



18 

14470 

15900 

21310 

22540 

34900 

36020 

18 



19 

13710 

15070 

20190 

21360 

33070 

34120 

19 



20 

13020 

14310 

19180 

20290 

31410 

32420 

20 


4-> 

21 

12400 

13630 

18270 

19320 

29920 

30870 

-21 

•M 

o 

22 

11840 

13010 

17440 

18450 

28560 

29470 

22 

o 

(x. 

-S 

23 



16680 

17640 

27320 

28190 

23 

G 

c 

rt • 

.24 



15990 

16910 

26180 

27010 

24 

G 

Q, 

(fi 

25 



15350 

16230 

25130 

25930 

25 

G 

t 

u 

CS 









Wt 

G 


26 



14760 

15610 

24160 

24940 

26 

a> 

CJ 

27 





23270 

24010 

■ 27 

CJ 


28 





22440 

23150 

28 



29 





21660 

22360 

29 



30 





20940 

21610 

30 



31 





20270 

20910 

31 



32 





19630 

20260 

32 



For safe loads below the heavy lines the deflections will 
be greater than the allowable limit for plastered ceilings 
1/360 span. 
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GF STEEL LUMBER SECTIONS 


STANDARD ROLLED I BEAMS 

Safe Loads in Pounds Uniformly Distributed. 


Safe Loads Below are Figured for Fibre Stress of 16000 
Lbs. per Square Inch and Include Weight of Beam. 


Size 

18* 

«o* 

94* 

Size 

Weight 

50 

CO 

65 

70 

80 

85 

Wieght 


20 

47140 

49880 

62370 

65060 

92770 

96350 

20 



21 

44900 

47510 

59400 

61960 

88350 

91760 

21 



22 

42860 

45350 

56700 

59140 

84330 

87590 

22 



23 

40990 

43380 

54240 

56570 

80670 

83780 

23 



24 

39290 

41570 

51980 

54210 

77300 

80290 

24 


4-f 

<y 

25 

37720 

39910 

49900 

52040 

74210 

77080 

25 

4-> 

o 

Uh 

£3 

26 

36260 

38370 

47980 

50040 

71360 

74110 

26 

O 

c 

27 

34920 

36950 

46200 

48190 

68720 

71370 

27 

d 

a 

cu 

28 

33670 

35630 

44550 

46470 

66260 

68820 

28 

d 

a 

CO 

U) 

29 

32510 

34400 

43020 

44870 

63980 

66450 

29 


a 

(U 

30 

31430 

33260 

41580 

43370 

61840 

64230 

30 

V4 

d 

U 

31 

30420 

32180 

40240 

41970 

59850 

62160 

31 

D 


32 

29460 

31200 

38980 

40660 

57980 

60220 

32 



33 

28570 

30230 

37800 

39430 

56220 

58390 

33 



34 

27730 

29340 

36690 

38270 

54570 

56680 

34 



35 

26940 

28510 

35640 

37170 

53010 

55060 

35 



36 

26190 

27710 

34650 

36140 

51540 

53530 

36 



For safe loads below the heavy lines, the deflections 
will be greater than the allowable limit for plastered ceilings 
1/360 span. 
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THE GENERAL FIREPROOFING CO. 


STANDARD ROLLED CHANNELS 


Safe Loads in Pounds Uniformly Distributed. 

Safe Loads Below are Figured for Fibre Stress of 16000 
Lbs. per Square Inch and Include Weight of Channel. 


Size 


6" 

C" 

6'^ 

7" 

7" 

Size 

Weight 

5.25 

C.5 

8 

10.5 

9.75 

12.25 

Weight 


6 

3370 

5270 

7700 

8960 

10710 

12280 

6 



7 

2890 

4520 

6600 

7680 

9180 

10520 

7 



8 

2530 

3960 

5780 

6720 

8030 

9210 

8 



9 

2250 

3520 

5130 

5970 

7140 

8180 

9 


(U 

10 

2020 

3160 

4620 

5380 

6430 

7370 

10 












.c 

11 

1840 

2880 

4200 

4890 

5840 

6700 

11 

u, 

c 

c3 

12 

1690 

2640 

3850 

4480 

5360 

6140 

12 

C 

c 

Q. 

CD 

13 

1560 

2430 

3550 

4130 

4940 

5670 

13 

s. 

t-i 

o 

14 

1440 

2260 

3300 

3840 

4590 

5260 

14 

in 

u 

U 

15 

1350 

2110 

3080 

3580 

4280 

4910 

15 

C3 

0) 

U 


16 

1260 

1980 

2890 

3360 

4020 

4600 

16 



17 


1860 

2720 

3160 

3780 

4330 

17 



18 



2570 

2990 

3570 

4090 

18 



19 



2830 

3380 

3380 

19 



20 




2690 

3210 

3680 

20 



For safe loads below^the^heavy lines, the deflections 
will^be greater than the allowable limit for plastered ceilings 
1/360 of the span. 
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GF STEEL LUMBER SECTIONS 


STANDARD^ROLLED CHANNELS 


Safe Loads in Pounds Uniformly Distributed 

Safe Loads Below are Figured for Fibre Stress of 16000 Lbi. 
per Square Inch and Include Weight of Channel 


Sbe 

S" 

8" 

9 " 

9 * 

i(r 

ir 

Size 

\Vc 

ight 

11.25 

13.75 

13.25 

15 

15 

20.5 

Weight 


6 

14360 

16p00 

18690 

20090 



6 



7 

12310 

13710 

16020 

17220 



7 



8 

10770 

12000 

14020 

15070 



8 



9 

9570 

10670 

12460 

13390 



9 



10 

8610 

9600 

11220 

12050 

14270 

22780 

10 



11 

7830 

8730 

10200 

10960 

12970 

20700 

11 



12 

7180 

8000 

9350 

10040 

11890 

18980 

12 


u. 

13 

6630 

7380 

8630 

9270 

10980 

17520 

13 

a> 

o 

.s 

14 

6150 

6860 

8010 

8610 

10190 

16270 

14 

.2 

c 

C3 

15 

5740 

6400 

7480 

8040 

9510 

15180 

15 

c 

a 









rt 

(/) 









a 

u 

2 

16 

5380 

6000 

7010 

7530 

8920 

14230 

16 

c/) 

u 

17 

5070 

5650 

6600 

7090 

8390 

13400 

17 

U 


18 

4790 

5330 

6230 

6700 

7930 

12650 

18 



19 

4530 

5050 

5900 

6340 

7510 

11990 

19 



20 

4310 

4800 

5610 

6030 

7130 

11390 

20 













21 

4100 

4570 

5340 

5740 

6790 

10850 

21 



22 



5100 

5480 

6490 





23 



6200 

9900 




24 

} .... 




9490 




For safe loads below the heavy lines, the deflections will 
be greater than the allowable limit for plastered ceilings 
1/360 of the span. 
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THE GENERAL FIREPROOFING CO, 


WEIGHT PER SO. FOOT OF STEEL 
BIRMINGHAM GAUGES 1 TO 24 


Gauge 

Thickness 

Inches 

Weight 

Pounds 

Gauge 

Thickness 

Inches 

Weight 

Pounds 

1 

.300 

12.24 

13 

.095 

3.88 

2 

.284 

11.59 

14 

.083 

3.39 

3 

.259 

10.56 

15 

.072 

2.94 

4 

.238 

9.71 

16 

.065 

2.65 

5 

.220 

8.97 

17 

.058 

2.37 

6 

.203 

8.28 

18 

.049 

2.00 

7 

.180 

7.34 

19 

.042 

1.71 

8 

.165 

6.73 

20 

.035 

1.43C 

9 

.148 

6.04 

21 

.032 

1.30 

10 

.134 

5.46 

22 

.028 

1.14 

11 

.120 

4.90 

23 

.025 

1.02 

12 

.109 

4.45 

24 

.022 

.09 


GAUGE EOUIVALENTS 
In Decimal Parts of an Inch 


No. 

Birm. or 
Stubbs’ 

Brown & 
Sharp’s 

U. S. 
Standard 

Fractions of 
an Inch 

5 

.220 

.182 

.2188 

A— .140 

6 

.203 

.162 

.2031 

fy— .156 

7 

.180 

.144 

.1875 

li— .172 

8 

.165 

.123 

.1719 

.188 

9 

.148 

.114 

.1563 

ii— .203 

10 

.134 

.102 

.1406 

A— .219 

11 

.120 

.091 

.1250 

ii- .234 

12 

.109 

.081 

.1094 

K— .250 

13 

.095 

.072 

.0938 

Tfir— .281 

14 

.083 

.064 

.0781 

A- .313 

IS 

.072 

.057 

.0703 

ft- 

16 

.065 

.051 

.0625 

k- .375 

17 

.058 

.045 

.0563 

ii— .406 

18 

.049 

.040 

.0500 

A- .438 

19 

.042 

.036 

.4038 

H— .469 

20 

.035 

.032 

.0375 

H— .500 

21 

.032 

.028 

.0344 

H— .531 

22 

.028 

.025 

.0313 

A— .563 

23 

.025 

.023 

.0281 

.594 

24 

.022 

.020 

.0250 

.625 

25 

.020 

.018 

.0219 

ft- 

26 

.018 

.016 

.0188 

.688 

27 

.016 

.014 

.0172 

M- .719 

28 

.014 

.013 

.0156 

K— .750 

29 

.013 

.011 

.0141 

ft— 

30 

.012 

.010 

.0125 

44— .813 


The Birmingham (or Stubbs) Gauge is uidversally recognized M 
Standard by manufacturers or Hot Rolled Strip Sted. Specifications 
by gauge number will be interpreted accordmgly unless otherwise 
stated. 
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COEFFICIENTS FOR DEFLECTION IN INCHES 

Beams Subjected to Maximum Safe Loading Uniformly Distributed 16000 Lbs. Fibre Stress. 


GF STEEL LUMBER SECTIONS 


Co- 

effident 

43.0510 

44.7559 

46.4938 

48.2648 

50.0690 

51.9062 

53.7766 

55.6800 

57.6166 

59.5862 

Clear 
Span in 
Feet 

-HCSfO^iO'Ot^OOOvO 

t0i0i0>0>0>0i0tCi0V0 

Co- 

effident 

27.8234 

29.1972 

30.6041 

32.0441 

33.5172 

35.0234 

36.5628 

38.1352 

39.7407 

41.3793 

Clear 
Span in 
Feet 


Co- 

effident 

15.9062 

16.9490 

18.0248 

19.1338 

20.2759 

21.4510 

22.6593 

23.9007 

25.1752 

26.4828 

Clear 
Span in 
Feet 


Co- 

effident 

7.2993 

8.0110 

8.7559 

9.5338 

10.3448 

11.1890 

12.0662 

12.9766 

13.9200 

14.8966 

Clear 
Span in 
Feet 

»-i«s»o^«ovor^oo»0 

tSCSCS«SCSMCS|<S<N»0 

Co¬ 

efficient 

2.0028 

2.3834 

2.7972 

3.2441 

3.7241 

4.2372 

4.7834 

5.3628 

5.9752 

6.6207 

Clear 
Span in 
Feet 


Co- 

effident 

.0166 

.0662 

.1490 

.2648 

.4138 

.5959 

.8110 

1.0593 

1.3407 

1.6552 

Clear 
Span in 
Feet 
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THE GENERAL FIREPROOFING CO, 
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Note:—S tresses given to nearest 100 in inch pounds. 






































































GF STEEL LUMBER SECTIONS 


Bending Moments and Deflection of Beams 
for Usual Methods of Loading 

P ^ W*=Total Load I Moment of Inertia 

L «Length of Net Span E = Modulus of Elasticity 

M «Maximum Bendinfe Moment S« Maximum Shear 


Beam Fixed at One End and Loaded at Other 

Safe load=J^ that shown in tables 
M = PL at point of support 
S = P at point of support 

Deflection 



Beam Fixed at One End and Uniformly Loaded 

///^ Safe Ioad=J^ that shown in tables 

M=^ point of support 
^^_J S =W point of support 


Deflection= 


WL»; 
8 El 


Beam Supported at Both Ends, Single Load in Middle 
Safe load=3^ that shown in tables 

^—i 


PL 

M =5-^ middle of beam 
^ S at points of support 


Deflection = 


PL=» 
48 El 


Beam Supported at Both Ends and Uniformly Loaded 






at middle of beam 


Safe load=that shown in tables 
WL 
8 

w 

=-j- at points of support 
SWL» 


M=^ 
S 


Deflection = 


isiff 
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THE GENERAL FIREPROOFING CO. 

Beam Continuous Over Support at One End 
Uniformly Loaded 

Safe load = 1 that shown in tables 

- ,, M at middle of beam 


w 

^ ^ 2 
" Deflection=|^ 


^ at points of support 


Beam Continuous Over Support at Both Ends and 
Uniformly Loaded 

• ii. j 


r-TTTT^y^ 

$ 




Safe load = 13 ^ that shown 
at middle of beam 


c W 

S=—at point of support 


Deflection = 


WL3 
384 El 


Beam Supported at Both Ends-Single Unsymmet- 
rical Load 

Safe load=that given in tables X 

\/r_PAB j , , 

_ _I —ij- under load 

^ fAEnd=-^ 


± 


I 


vz: 


P S = 

/5'. 


B End = 


L 

PA 


Deflection 


Beam Supported at Ends-Two Symmetrical Loads 

Safe load = that shown in tablesX ^ 
between loads 



4A 


^ 2 & nearest support 

P) Deflection=^( 3 L 2 _ 4 A«) 
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GF STEEL LUMBER SECTIONS 


STRUCTURAL TIMBER 

Commercial timbers which are in common use in building 
construction are not uniform in character. Therefore in 
the design and construction of wood frame structures great 
care should be exercised. The strength of structural tim¬ 
bers depends upon—the kind of wood, the age of the tree, 
the time of year in which it is felled, the method of sawing, 
the character of the seasoning with the resulting moisture 
content, the proportion of heart wood to sap-wood and 
the proportion of knots to clear wood. 

As a result of the various factors effecting the strength 
of timber, the working unit stresses approved by the build¬ 
ing laws of different cities vary widely. However, research¬ 
es by technical and engineering associations and by the 
Forestry Division have established unit stresses for various 
kinds of wood which actual construction has approv^ as 
good practise. 

The safe load tables for wood joists which follow may 
be accepted as reliable. The uniformly distributed safe 
loads are given for rectangular sections one inch thick. 
The safe load for a beam of any thickness is found by 
multiplying the tabular value by thickness of the beam 
in inches. The safe loads include the weight of the beam 
and are based on the assumption that the beams are 
braced against lateral deflection. 

The deflection of beams intended to carry plastered 
ceiling should not exceed 1/360 of the span. The maximum 
spans for this limit are given. 

In the use of wood floor joists care should be tal^ 
that unavoidable knots are at the top or compression side 
of beams instead of in the lower or tension side. The 
details of construction should be such as to eliminate in 
so far as possible the evil effects caused by the shrinkage 
of the joists. 
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THE GENERAL FIREPROOFING CO. 


STRUCTURAL TIMBER 

Average Safe Allowable Working Unit Stress, in Pounds 
per Square Inch. 


Kind of Timber 

Weight 
per Foot 

Bending 

She 

ARING 

Compression 

Safe 

Stress 

Modulus 

of 

Elasticity 

With 1 

Grain 

Across 

Grain 

With Grain 

Across 

Grain 

End 

Bearing 

Cols. Less 

Than 

15^ Dia. 

Safety Factor. 


6 

2 

4 

4 

5 

5 

4 

White Oak... . 

4.16 

1200 

750000 

200 

1000 

1400 

1000 

500 

White Pine.... 

1.98 

800 

500000 

100 

500 

1100 

750 

200 

Long Leaf Pine. 

3.17 

1200 

750000 

150 

1250 

1400 

1000 

350 

Douglas Fir. .. 

2.65 

1000 

750000 

150 


1200 

900 

200 

Short Leaf Pine 

2.65 

1000 

650000 

125 

iooo 

1200 

900 

250 

Spruce. 

2.08 

900 

600000 

100 

750 

1100 

800 

200 

Hemlock. 

2.08 

800 

500000 

125 

600 

1200 

800 

150 

Cypress. 

2.39 

900 

500000 

125 


1000 

800 

200 

Cedar. 

1.93 

750 

400000 

100 

*466 

1000 

700 

200 

Redwood. 

2.01 

800 

350000 

100 


900 

700 

150 

Tamrack. 

3.00 

900 

600000 

150 


1000 

750 



Maximum Spans in^Feet for Permanent Loads 


Depth of Wood Beams in Inches 


Wood 

2 

4 

6 

8 

10 

12 

* 14 

16 

IS 

20 

22 

24 

White Oak 
Long Leaf 

2.3 

4.7 

7.0 

9.3 

11.6 

13.9 

16.3 

18.6 

20.9 

23.2 

25.6 

27.9 

Pine. ... 
Short Leaf 

2.8 

5.5 

8.3 

11.0 

13.8 

16.5 

19.3 

22.0 

21.8 

27.6 

30.3 

33.1 

Pine ... 

3.0 

0.0 

9.0 

12.0 

15.0 

17 9 

20.9 

23.9 

20.0 

20.9 

32 9 

35.0 

TIeinock.. 

3.0 

0.0 

9.0 

12.0 

15.0 

17 9 

20.9 

23.9 

20.0 

29.9 

32 9 

.35.0 

Douglas Fir 

2.8 

5.0 

8.4 

11 2 

14.0 

10.7 

19.5 

22 3 

25.1 

27,9 

30 7 

.34.5 

Spruce.... 

2.0 

5.8 

8.7 

11.6 

14 G 

17.5 

20.4 

23.3 

26.2 

29.1 

32.0 

37.9 


Shows the maximum span in lineal feet for a maximum 
deflection of 1/360 of the span. 
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GF STEEL LUMBER SECTIONS 
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5 63 

6 40 

7 23 

8 10 
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GF STEEL LUMBER SECTIONS 


BOARD MEASURE 

This table shows the exact number of feet in any piece 
of dimension timber. 


Size 





in 





Inches 

10 

12 

14 

16 

2x4... 

6? 

8 

9? 

10? 

2 X 6... 

10 

12 

14 

16 

2x8... 

•13? 

16 

18? 

21? 

2 xlO... 

16? 

20 

23? 

26? 

2 xl2... 

20 

24 

28 

32 

2 xl4... 

23? 

28 

32? 

37? 

2 xl6... 
2?xl2... 

261 

25 

32 

30 

37? 

35 

42? 

40 


29? 

35 

40;' 

46? 

2Jxl6... 

33? 

40 

46? 

53? 

3 X 6... 

15 

18 

21 

24 

3 X 8... 

20 

24 

28 

32 

3 xlO... 

25 

30 

35 

40 

3 xl2... 

30 

36 

42 

48 

3 xl4... 

35 

42 

49 

56 

3 xl6... 

40 

48 

56 

64 

4x4... 

13? 

16 

18? 

21? 

4 X 6... 

20 

24 

28 

32 

4x8... 

26? 

32 

37? 

42? 

4 xlO... 

33? 

40 

46? 

53? 

4 xl2... 

40 

48 

56 

64 

4 xl4... 

46? 

56 

65? 

741 

6 X 6.,. 

30 

36 

42 

48 

6x8... 

40 

48 

56 

64 

6 XlO... 

50 

60 

70 

80 

6 xl2... 

60 

72 

84 

96 

6 xl4... 

70 

84 

98 

112 

8x8... 

53? 

64 

74? 

85? 

8 xlO... 

66? 

80 

93? 

106? 

8 xl2... 

80 

96 

112 

128 

8 xl4... 

93? 

112 

130? 

149? 

10 XlO... 

83? 

100 

116? 

133? 

10 xl2... 

100 

120 

140 

160 

10 xl4... 

116? 

140 

163? 

186? 

10 xl6... 

133? 

160 

186? 

213? 

12 xl2... 

120 

144 

168 

192 

12 xl4... 

140 

168 

196 

224 

12 xl6... 

160 

192 

224 

256 

14 xl4... 

163? 

196 

228? 

261? 

14 xl6... 

186? 

224 

261? 

298? 


Length in Feet 


18 


12 

18 

24 

30 

36 

42 

48 

45 

S2i 

60 

27 

36 

45 

54 

63 

72 

24 

36 

48 

60 

72 

84 

54' 

72 

90 

108 

126 

96 

120 

144 

168 

150 

180 

210 

240 

216 

252 

288 

294 

336 


20 


13J 
20 
26? 
33? 
40 
46 
53 
50 
58i 
66 i 
30 
40 
50 
60 
70 
80 
26 ] 
40 
53? 
66 ? 
80 
93? 
60 
80 
100 
120 
140 
106? 
133? 
160 
186? 
166? 
200 
233? 
266? 
240 
280 
320 
326? 
373? 


22 


14 ? 
22 
29? 
36 j 
44 
51? 
58? 
55 
64? 
73? 
33 
44 
55 
66 
77 
88 
29? 
44 
58? 
73? 
88 
102 ? 
66 
88 
no 

132 

154 

117? 

146? 

176 

205 

183 

220 

256? 

293? 

264 

308 

352 

359? 

410i 


48 

56 

64 

60 

70 

80 

36 

48 

60 

72 

84 

96 

32 

48 

64 

80 

96 

112 

72 

96 

120 

144 

168 

128 

160 

192 

224 

200 

240 

280 

320 

288 

336 

384 

392 

448 


26 

28 

30 

17? 

18? 

20 

26 

28 

30 

34? 

37? 

40 

43? 

46? 

50 

52 

56 

60 

60? 

65? 

70 

69? 

74? 

80 

65 

70 

75 

75 S 

81? 

87? 

86 i 

93? 

100 

39 

42 

45 

52 

56 

60 

65 

70 

75 

78 

84 

90 

91 

98 

105 

104 

112 

120 

34? 

37? 

40 

52 

56 

60 

69? 

74? 

80 

86? 

93? 

100 

104 

112 

120 

121? 

130? 

140 

78 

84 

90 

104 

112 

120 

130 

140 

150 

156 

168 

180 

182 

-196 

210 : 

138? 

149? 

160 

173? 

186? 

200 ; 

208 

224 

240 : 

242? 

261? 

280 : 

216? 

233? 

250 : 

260 

280 

300 : 

303? 

326? 

350 : 

346? 

373? 

400 ^ 

312 

336 

360 : 

364 

392 

420 ^ 

416 

448 

480 ! 

424? 

457? 

490 ‘ 

485? 

522? 

560 i 


32 


21 ? 

32 

42? 

53? 

64 

74? 

85? 

80 

94? 

106? 

48 

64 

80 

96 

112 

128 

42? 

64 

85? 

106? 

128 

149? 

96 

128 

160 

196 

224 

170? 
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THE GENERAL FIREPROOFING CO. 


Maximum Size of Rivets in Angles and in 
Flanges of Beams and Channels 



Standard Steel Wire Nails and Spikes 

Sizes, Lengths and Approximate Number per Pound. 


Sizes 

Length 

Common 

Common 

Brads 

Clinch 

Finishing 

Barbed 

Roofing 

Shingle 

Diameter 

No. 

per 

Lb. 

Ins. 

W.&M.G. 

Inch 

2d .... 

1 

15 

.072 

876 

876 

710 

1351 

411 


3d. 


14 

.080 

563 

568 

429 

807 

251 

568 

4d. 

IVi 

12H 

.099 

316 

316 

274 

584 

176 

274 

5d. 


12H 

099 

271 

271 

235 

500 

151 

235 

6d. 

2 

IIH 

.113 

181 

181 

157 

309 

103 

201 

7d. 

2H 

11 H 

.113 

161 

161 

139 

238 


139 

8d. 

2H 

10 

.131 

106 

106 

99 

189 


125 

9d. ... 

2H 

\oii 

.131 

96 

96 

90 

172 


114 

lOd. 

3 

<> 

.148 

69 

69 

69 

121 


83 

12d ... 


9 

. 148 

63 

63 

62 

113 



16 d . 

3 H 

8 

. 162 

49 

49 

49 

90 



2nd 

4 

6 

192 

31 

31 

37 

62 



30(1. 

4H 

5 

.207 

24 

24 





40d 

5 

4 

. 22 s 

18 

18 





50d. 

51 ^ 

3 

.244 

14 

14 





60d. 

6 

'> 

.263 

11 

11 
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GF STEEL LUMBER SECTIONS 


FLOOR LOADS 

The term “dead Ioad“ means a load that is applied by 
imperceptable degrees and that remains steady, such as 
the weight of the structure itself and all permanent appli- 
ances, fixtures or parts of the construction. In designing 
structural members full allowance must be made for aU 
dead loads. 

1 . means all loads to be supported 

by the floors at any time, exclusive of its inherent con¬ 
struction and stationary fittings and fixtures. Live loads 
^1 vary with the character of the structures. In buildings 
they consist of uniform loads per square foot of floor area, 
con^ntrated loads, such as heavy safes, which may be 
applied at any point of the floor, and uniform loads per 
uneal foot of beams or girders. The floor system between 
beams must of course be of sufficient strength to transmit 
any concentrated load to the beams. 

The minimum live loads to be used on various classes 
of buildings in the principal cities of the United States 
are shown on the opposite page. These specified minimum 
leadings are intended to cover general conditions, and 
where heavy concentrations occur special provision should 
be made for them in the floor framing. 

Reduced Live Loads 

Fl^r panels in buildings should be designed to sustain 
the full live and dead loads applying to each panel. It 
18 not probable that all floors or that any one 
floor panel will be fully loaded at one time, therefore, 
go<^ practise permits a reduction in the theoretical live 
l oads m the computation of column and main supporting 
beam sections. ^ 

/ differs for various classes 

of buildings and in different citi^. Reduction in theoret¬ 
ical live loads on main supporting beams varying up to 
^«“ty per cent, and on column sections up to fifty per 
wnt. The amount of reduction depending on the probable 
distribution of the loads. 

This reduction in the live loads when GF Steel Joist con- 
stnirtion is used gives, on account of the light dead 
weight of steel joist floor panels, a much greater percentage 
of reduction in the total loads to be supported resulting in 
economical design and construction. 
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LIVE LOADS FOR FLOORS IN DIFFERENT CLASSES OF BUILDINGS 

Extracted From Building Codes of Various Cities. 

Weight of Floor Construction Not Included. 


THE GENERAL FIREPROOFING CO. 


No. 

»-i CO ^ 00 O O (N r#j Tf* m 

Roofs 

OlOOOOOOOOOOOOO o 
^ CN ^ ^ ro »OfO to lO ^ fO Tf rr fo 'iT 

Stores 
Light 
Mfg. and 
Light 
Storage 

oo«oooo«oot/^oioiooo lo • 

<sOfsroO<S<SMriO<N<NioO P«l 

Buildings 

For 

Public 

Assembly 

O'O O O CM fN tN CS o <N O O <S O 

_ Schools 

Assembly 

and 

Corridors 

75 

80 

100 

100 

90 

125 

70 

80 

125 

100 

100 

125 

75 

Class 

Rooms 

iCSSif? ‘aaxnin !© o 

Office 

Buildings 

Upper 

Floors 

»0 >0O !>• O VO i/> >0 >o 

First 

Floor 

OOOIOOOOO Q 

^lO'OMOiOt^S -OOCMioS o 

Dwellings 
Hotels 
Appartmcnts 
Tenements 
or Lodgings 

oooooooooooooo o 

VO N* >0 >0 >0 VO''t to lO >0O O w> 

City 

Atlanta. 

Chicago. 

Cleveland. 

Detroit. 

Minneapolis. 

New York. 

New Orleans. 

Philadelphia. 

Pittsburgh.. 

Portland, Ore......... 

San Francisco. 

Seattle. 

St. Louis. 

St. Paul. 

General Average of 
Other Cities... 

No. 

’HMfO-'i'tOVOt'OOO'O^PMfOrMo 


69 
















































GF STEEL LUMBER SECTIONS 


INDEX 


. PAGE 

Angles, connection.. 

shelf, supporting steel joists. 37 

Beam Clips.. 

Beams, bending moments and deflection...... ... 60 61 

fireproofing. ' * 32 

rolled steef I.‘.'s,' 62-54 

Bering Plates. 32 

Birmingham Gauges, steel. * 32 

Board Measure. ‘ . ii 66 

... 46 

Coefficients for deflection of beams. ; .. .* 58 

Comparison of wood and steel joists. 4 -^ 65 

Channels, cold rolled. 13* 34 

“Reloads. ;;:::;::::::;6j56 

dimensions. j 3 

Cement Floor Hardener, Crystalrox.50 

Dead Load, comparison of fireproof design. !!!!! 45 

method of calculating for Steel Lumber. 48 

Deflection, coefficients of.* 53 

m^imum span, structural timber.!!. 63 

unit fibre stresses. 59 

Designing Data. !!.!!!!!!..!...!.! 48 

Door Openings, framing for. 30 

Dimensions, of steel joists. 9-12 

of special channels.13 

of special I joists. !!!!!!!!! 13 

Estimating Data, weight of joists... 24-27 

Fireproof Qualities of Steel Lumber construction. 3-7 

Floor Construction: 

bridging.... 

comparison of weights. 40 

concrete fill. !.!..!..!!..!!!. 47 

concrete hardener, Crystalrox. * 50 

cross section.. . 39 40 

dead load, method of calculating. *43 

designing data .... 374 o 43 

description of loads. 08 

framing details.. .’.’.’29-3lV35, 36 

illustrations of. 

lath..■..-. .■.•.■.•;.v;;.;;.33V34 ,47 

nailing strips.. 

prongs, for attaching metal lath. *.... .*.14, 47 

spacing of joists. 43 
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THE GENERAL FIREPROOFING CO- 


specifications for.46-60 

weight for. 50 

Floor Loads.18-23, 68, 69 

Framing Details, floors.29, 30, 35, 36 

partitions.31-36,36 

Gauge Equivalents.16, 57 

Herringbone Rigid Metal Lath.33, 34 

Identification of sections. 8 

Joists: 


alignment of. 

bending moments. 

coefficients of deflation. 

chemical composition. 

depth of. 

designing data. 

development of.... .. 

formulas for calculation. 

length of... 

methods of supporting. 

painting. 

physical qualities. 

properties of. 

prongs in. 

shear.. 

safe load in pounds per joist. 

safe load in pounds per sq. ft. of floor area 

specifications. 

steel, dimensions of. 

strength of... 

stresses, safe for deflection.. 

weight of..... 

wo<xi, required width. 

Key Lath. 

Length of sections. 

Live Loads. 

reduction of. 

Metal Lath: 

Herringbone Rigid. 

Key Expanded. 

specifications for.. 

Nailing Strips. 

Nails and Spikes.^. 

Partition Construction, illustrations of. 

studs, sp^fications for.. 

safe loading tables.. 

Physical Qualities of Steel Lumber. 

Plaster. 


.41 

. .60, 61 

.68 

.46 

. 8 

9-12, 48 

. 4 

..60, 61 

_3. 8 

...37-46 

.46 

.46 

...15-17 

.14 

,. .60, 61 
..18, 19 
...20-23 
...46-50 
....9-12 

. 3 

.69 

. 8 

.66 

.34 

. 3 

...68, 69 
.68 

...33, 34 

.34 

.47 

.47 

.67 

.. .35, 36 
...31,48 
...15,28 

.3, 7 

.49 
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GF STEEL LUMBER SECTIONS 


Points of Merit of Steel Lumber . .. 

Pounds Required per sq. ft.—graphs of . . 

Prongs, for attaching metal lath . 

Properties of Steel I Joists. 


Quality of Steel foists . 


Rivet Sizes . 

Steel Channels, safe loading tables of. . 

Kolled Steel I Beams, bending moments . 

coefficients for deflection . 

. 66 , 66 

deflection . aaai 

description. . 

formulas for calculating. 

safe loading tables. 


s^ear . Af\ at 

Roof Construction, spacing of joists _ _ 

suspended ceilines. 


Safe Loading tables, explanation of. 

rolled steel beams.... 


rolled steel channels. 


steel I joist. icLoq 

structural timbers. 


Shelf Angles supporting sted joists.... 
Screeds (nailing stripsf .. 

Specifications, steel joists, standard. .. 
partitions . 


plaster . 

spacing of joists, . . aq 

suspended ceilings . 


Stairway Construction . 


Standard Spacing . in io 09 

Strip Steel . 


Stresses, unit fibre, safe for deflection .. 

safe allowable for timber . 

Structural Timber . 


comparison with steel joists . 

maximum span . 


safe allowable stresses . 


safe loading table . 

Studs, partition, safe loading tables . 

framing details . 


Suspend^ Ceilings, illustrations . 

8p>ecifications . 


Supporting Steel Joists, methods of . 

Weights of GF Steel Lumber floors . 

of GF Steel Joists, graphic charts of . 

of steel per square foot . 


of various fireproof construction . 
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